Regulation of the cell cycle inhibitor p27 and its ubiquitin ligase Skp2 in differentiation of human embryonic stem cells.
Embryonic stem cells combine the features of robust proliferation with precise differentiation capacity. p27 is a cell cycle inhibitor that is involved in the regulation of proliferation and differentiation in many developing tissues. Recent studies in murine embryonic stem cells have suggested that p27 is involved in the progression of normal differentiation programs in these cells. However, the expression and regulation of p27 and its role in the differentiation of human embryonic stem cells (hESc) has not been previously explored. Herein we show that p27 expression was low in undifferentiated hESc, but increased markedly in differentiated cells. The expression of Skp2, the ubiquitin ligase that targets p27 for degradation, was inversely related to p27 expression. Moreover, embryoid bodies (EBs) with low p27 expression and high Skp2/p27 ratio showed poorer differentiation than those with high p27 expression. Modulation of Skp2 expression is mainly regulated by its rate of degradation. In contrast to somatic cells, which have high levels of Skp2 mainly in S and G2/M, in undifferentiated hESc Skp2 levels were also high in G1. These results point to a potentially important role for p27 regulation in hESc.